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Abstract 
 
This paper attempts to highlight the growth and development of Spintronics publication 
based on Web of Science database during the period 2000-2014. A total of 6195 
publications were published on spintronics, which received 134,467 citations. The 
average number of publications per year was 413 and the average number of citations per 
publication was 21.71. The publications peaked in 2014 with 874 publications, whereas 
the highest number of citations 16,696 was received in 2005. The highest number of 
publications was from USA with 1506 (24.31%) publications and 64.479 (47.95%) 
citations followed by China with 1.425 (23%) publications, 16.264 (12.10%) citations 
and Germany with 759 (12.25%) publications, 17,585 (13.08%) citations. USA and 
European scientists have been playing an important role on spintronics related research 
followed by Asian scientists. The average value of collaboration coefficient for 
spintronics is 0.65. Physics accounts the largest share of 5,023 (81.08%) publications 
from the total worldwide output on spintronics, which received 96,388 (71.68%) citations 
and 19.19 citations per publication followed by Astronomy and astrophysics with 1,664 
(26.86%) publications with 33,867 (25.19%) citations and 20.35 citations per publication 
respectively.   
 
Keywords: Spintronics, scientometrics, annual growth rate, trend analysis and authorship 
pattern  
 
 
Introduction  
 
Spintronics explains the intrinsic spin of the electron and its associated magnetic moment 
along with its fundamental electronic charge, in solid-state devices. Spintronics is a new 
area of  research that studies and applies phenomenon that are dependent upon the spin of 
electrons. Spin-dependent scattering of conduction electrons had been observed for some 
time, but the advent of improved thin-film vapor deposition systems resulted in the 
observations in 1988 of large magnetic field dependent changes in resistance of thin-film 
ferromagnetic/non-magnetic metallic multilayers. Applications using GMR materials 
include magnetic field sensors, high-speed data couplers or isolators, and magnetic 
random access memory (MRAM). Spintronics is a technology with a fast track from the 
discovery of GMR and MTJ materials to the incorporation of these materials in 
commercial devices. Spintronics read heads dominate the hard-disk market. Magnetic 
  
sensors based on spintronics are making inroads in markets where some combination of 
high resolution, high sensitivity, small size, and low power are required.  
Scientometrics is one of the most important measures for the assessment of 
scientific production. One of the most reliable ways to track science and technology 
activities is the study of scientific literature. During the last few years Scientometric 
analysis has been increasingly used to evaluate the research performance of researchers 
and the growth of various disciplines of sciences. The analysis has also been used to 
evaluate the research output of many researchers around the world. Apart from this, the 
strength of institutions towards the contributions of the discipline they belong. 
Scientometric studies are useful to understanding the growth of literature, identifying 
strengths and weaknesses of a country, organizations and individual in various fields of 
scientific endeavors. There is no research paper based quantitative analysis of spintronics 
literature both at national and international level. These studies will help the researchers 
to have better insights in framing science policy and guiding the researchers. As a result, 
the present study was undertaken on the global publication output in spintronics.  
2 Objectives  
The main objective of this study is to analyse the global research performance in the field 
of spintronics as reflected in the publication and citation output during 2000 to 2014, with 
a view to study: 
 
 Annual growth rate of publications and citations 
 Citation per publication and relative citation impact of highly productive countries 
 Publication efficiency index of highly productive countries 
 Co authorship of the authors 
 Most prolific authors 
 Highly productive institutes 
 Highly preferred journals 
 Language wise distribution of publications  
 Subject wise distribution of publication output, and 
 Highly cited publications in spintronics 
 
  
3 Materials and Methods 
 
Author affiliation was the basic unit of analysis of the study. Data was downloaded for a 
period of 15 years (2000-2014) from the Web of science database was using the search 
term ‘spintronics’ in topic field. A total of 6195 publications and 134467 citations 
received to these publications were transferred to spread sheet application and analysed 
the data as per objectives of the study. The bibliographic fields were analysed by normal 
count procedure for countries, authorship and journals.   
 
 
 
 
 
 
  
 
 
4 Results and Discussions  
 
4.1 Growth rate of publication output and citations 
Table 1 Growth rate of publication output and citations 
 
Year No. of 
publications 
Percentage 
of TP 
Growth rate 
of 
publications 
No. of 
citations 
Percentage 
of TC 
Growth 
rate of 
citations  
CPP 
2000 14 0.23 - 2260 1.68 - 161.43 
2001 28 0.45 100 7460 5.55 230.09 266.43 
2002 84 1.36 200 5599 4.16 -24.95 66.65 
2003 147 2.37 75 5510 4.10 -1.59 37.48 
2004 193 3.12 31.29 13147 9.78 138.60 68.12 
2005 311 5.02 61.14 16696 12.42 26.99 53.68 
2006 393 6.34 26.37 11815 8.79 -29.23 30.06 
2007 421 6.80 7.12 12960 9.64 9.69 30.78 
2008 543 8.77 28.98 13638 10.14 5.23 25.12 
2009 505 8.15 -6.70 12423 9.24 -8.91 24.60 
2010 567 9.15 12.28 12032 8.95 -3.15 21.22 
2011 591 9.54 4.23 8770 6.52 -27.11 14.84 
2012 716 11.56 21.15 7560 5.62 -13.80 10.56 
2013 808 13.04 12.85 3764 2.80 -50.21 4.66 
2014 874 14.11 8.17 833 0.62 -77.87 0.95 
Total 6195   134467   21.71 
TP - Total publications, TC - Total citations, CPP - Citations per publications 
 
Figure 1 Growth of publications and citations 
 
 
 
  
Table 1 provides year wise growth rate of publications and citations on spintronics. A 
total of 6195 publications were published during 2000-2014, which received 1334467 
citations during the period. The highest number of publications (874) was in 2014, and 
these publications have received the 833 citations. The highest number of citations 16696 
was received in 2005. The average number of publications per year was 413 and the 
average number of citations per publications during the period was 21.71. The highest 
number of citation per publication (266.43) was in 2001. The highest growth rate 
(230.09%) was observed in 2001. An exponential growth of publications on spintronics 
was observed.    
 
4.2 Relative Growth Rate (RGR) and Doubling Time 
The Relative Growth Rate (RGR) is the increase in number of articles or pages 
per unit of time. This definition derived from the definition of relative growth rates in the 
study of growth analysis in the field of mobile technology. The mean relative growth rate 
(R) over the specific period of interval can be calculated from the following equation: 
Relative Growth Rate (RGR) 
Relative Growth Rate (RGR) 
1 - 2R = LogeW2 – LogeW1/ T2-T1 
Whereas 
1-2 R- mean relative growth rate over the specific period of interval 
Loge W1 - log of initial number of articles 
Loge W2 - log of final number of articles after a specific period of interval 
T2-T1- the unit difference between the initial time and the final time 
The year can be taken here as the unit of time. The RGR for articles is hereby 
calculated. 
Therefore 
1-2R (aa-1 year-1) can represent the mean relative growth rate per unit of articles per 
unit of year over a specific period of interval. 
 Table 2 Relative growth rate (RGR) and Doubling time (DT) of publications 
 
 
Year 
No. of 
Publications 
Cumulative 
Total  
 
W1 
 
W2 
 
RGR 
 
DT 
2000 14 14 - 2.64 - - 
2001 28 42 2.64 3.74 1.10 0.63 
2002 84 126 3.74 4.84 1.10 0.63 
2003 147 273 4.84 5.61 0.77 0.90 
2004 193 466 5.61 6.14 0.53 1.31 
2005 311 777 6.14 6.66 0.52 1.33 
2006 393 1170 6.66 7.06 0.40 1.73 
2007 421 1591 7.06 7.37 0.31 2.24 
2008 543 2134 7.37 7.67 0.30 2.31 
2009 505 2639 7.67 7.88 0.21 3.30 
2010 567 3206 7.88 8.07 0.19 3.65 
2011 591 3797 8.07 8.24 0.17 4.08 
2012 716 4513 8.24 8.41 0.17 4.08 
2013 808 5321 8.41 8.58 0.17 4.08 
  
2014 874 6195 8.58 8.73 0.15 4.62 
 
       
                  Figure 2 Relative growth rate (RGR) and Doubling time (DT)  
 
 
 
 
It has been observed from Table 2 and figure 2 the relative growth rate (RGR) has 
decreased from the year 2001 (1.10) to 2014 (0.15). In 2012, it increased in to 0.16 and 
2013 it decreased to 0.15. This is also confined with that the growth of the literature is 
not in exponential ratio and it is in arithmetic ratio in the explosion on the mobile 
literature is not taken place during the period of study. 
 
4.2.1 Doubling Time (DT) 
 
Doubling Time (DT) = 0.693/R 
Therefore, Doubling time for articles Dt (a) = 0.693/1-2 R  (aa-1 year-1) 
 
The doubling time (DT) has increased when calculated year wise. The Doubling time 
increases from 0.63 in 2001 to 4.62 in 2014. In 2012, it slight decreased in to 4.22 and 
again it increased in to 4.57 in 2013. Though the doubling time is increasing but it is not 
showing the exponential growth rate as seen in the Compound Annual Growth Rate 
analysis presented above. 
 
4.3 Trend Analysis – Method of Least Squares 
This is the best method for obtaining the trend values. It provides a convenient 
basis for obtaining the line of best fit in a series. Line of the best fit is a line from which 
the sum of the deviations of various points on its either side is zero. Further the sum of 
the squares of these deviations would be the least as compared to the sum of squares of 
the deviations obtained by using other lines.  
  
 The straight line trend has an equation of the type: Y = a + bX, 
 Where,  
 Y represents the estimated values of the trend, X represents the deviations in time 
period; ‘a’ and ‘b’ are constants. 
 The values of two constants ‘a’ and ‘b’ are estimated by solving the following two 
normal equations. 
 ∑ Y = Na + b∑ X 
 ∑ XY = a ∑ X + b∑ X2 
 Where N represents number of years for which data is given.  
 The variable X can be measured from any point of time as origin. To make 
calculation simpler, it is better to take the mid-point of time as the origin because the 
negative values of first half of the time series will equalize the positive values in the 
second half of the series which symbolically gives  ∑ X = 0. 
 When ∑ X = 0, the two normal equations for finding the constants ‘a’ and ‘b’ will 
be  
                    ∑ Y     - 
                                          ∑ Y = Na => a = ----- = Y 
      N 
 
               ∑ XY 
                                          ∑ XY = b ∑ X2 => b= ----------      
                ∑ X2 
  This provides that the constant ‘a’ is simply equal to the mean of Y values and the 
constant ‘b’ gives the rate of change. The constant ‘a’ refers to the Y intercept, i.e. the 
difference between the point of origin and the point where the trend line touches the Y 
axis. The constant ‘b’ refers to the slope of the line which indicates the change in Y for 
each unit change in X. 
 
 
Table 4 Computation of straight line trend by the least squares method 
Year Actual value 
(Y) 
Deviation Multiply 
(X) 
XY X2 Trend value 
 
2000 14 -6.5 -13 -182 169 -46 
2001 28 -5.5 -11 -308 121 18 
2002 84 -4.5 -9 -756 81 90 
2003 147 -3.5 -7 -1029 49 161 
2004 193 -2.5 -5 -965 25 233 
2005 311 -1.5 -3 -933 9 305 
2006 393 -0.5 -1 -393 1 377 
2007 421 1 1 421 1 449 
2008 543 1.5 3 1629 9 521 
2009 505 2.5 5 2525 25 593 
2010 567 3.5 7 3969 49 665 
2011 591 4.5 9 5319 81 736 
2012 716 5.5 11 7876 121 808 
2013 808 6.5 13 10504 169 880 
  
2014 874 7 15 13110 225 952 
2015   17   1024 
2016   19   1096 
2017   21   1168 
2018   23   1240 
2019   25   1312 
2020   27   1383 
2021   29   1455 
2022   31   1527 
2023   33   1599 
2024   35   1671 
 6195   40787 1135 20217 
 
The equation of the straight line trend is Y= a + bX  
Since ∑ X=0, therefore 
        ∑ Y        6195 
            a = -----   =  ---------- = 413 
        N               15 
 
       ∑ XY         40787 
           b= ---------- =   --------- = 35.94 
       ∑ X2           1135 
Thus substituting the value of ‘a’ and ‘b’ in the straight line of the trend, we get 
 Y= a = bX => Y = 413 +35.94x X 
 Estimate of 2024 will be calculated on the basis of X= 35 
 Y2024 = 413 + 35.94 x 35 = 1670.9 
Table 4 shows that the trend value of the total publications, calculated year wise which is 
increasing trend during the study period. The trend value has been increased from 90 in 
2002 to 1671 in 2024. But the prediction of the trend made up to the year 2024 is also 
indicating the upward trend in the growth of literature. And this has been illustrated with 
the trend line and actual lines are presented in the Fig 4.    
 
Figure 4 Trend analysis 
  
 
 
 
4.4 Authorship Pattern of Publications 
 
Table 3 Authorship pattern of publications 
 
Block Year Single CAI Two CAI Multi 
(3&4) 
CAI Mega CAI  Total CC 
 
 
 
 
1 
 
 
 
2000 0 0 2 88 4 82 8 130 14 0.69 
2001 2 144 4 88 7 72 15 122 28 0.65 
2002 4 96 12 88 27 92 41 111 84 0.65 
2003 7 96 15 63 43 84 82 127 147 0.66 
2004 12 125 49 156 55 82 77 91 193 0.55 
2005 17 110 72 142 114 105 108 79 311 0.62 
2006 23 118 57 89 144 105 169 98 393 0.64 
2007 14 67 48 70 162 110 197 107 421 0.66 
Total 79  259  556  697  1591 0.65 
 
 
 
 
2 
 
2008 31 155 107 104 190 101 215 93 543 0.62 
2009 23 123 87 91 188 107 207 96 505 0.64 
2010 14 67 124 115 161 82 268 111 567 0.66 
2011 32 147 128 114 182 89 249 99 591 0.63 
2012 19 72 119 87 281 113 297 97 716 0.66 
2013 28 94 162 105 272 97 346 100 808 0.65 
2014 23 71 149 90 321 106 381 102 874 0.65 
Total 170  876  1595  1963  4604 0.64 
CAI–Co -Authorship Index, CC–Collaboration Coefficient 
 
The authorship pattern was analysed to determine the percentage of single and 
multiple authors. From the table 3, it is observed that out of 6195 publications, maximum 
of 2660 (42.94%) publications have been contributed by mega authors, followed by multi 
authors with 2151 (34.72%) publications, two authors with 1135 (19.29%) publications. 
Only 249 (4.02%) publications have been contributed by single authors. It indicates that 
  
the multi authored works are more than that of single authored contributions in the field 
of spintronics.  
 
4.4.1 Pattern of Co-Authorship Index (CAI) 
 
In order to examine how the pattern of Co-Authorship Index (CAI) has changed during 
the study period, the following formula of Co-authorship Index suggested by Garg and 
Padhi was used. 
 
CAI = {(Nij / Nio) / (Noj/Noo)} x 100 
 
Nij - Number of papers having j authors in block i 
 
Nio - Total output of block i 
 
Noj - Number of papers having j authors for all blocks 
 
Noo - Total number of papers for all authors and all blocks 
 
J = 1, 2, 3……..n 
 
CAI = 100 
 
CAI = 100 implies that co-authorship in a particular block for a particular type of 
authorship corresponds to the world average, CAI> 100 reflects higher than average co-
authorship effort and CAI<100 lower than average co-authorship effort in a particular 
block for a particular type of authorship.  
 
Table 3 also presents the distribution of output by single, two, multi and mega authored 
papers besides the value of the CAI and CC for two blocks year period. It reveals that the 
result of co authorship index and it is observed that the value of CAI for increasing and 
decreasing trend in the two block year periods. This implies that the collaborative pattern 
in spintronics is mainly characterized by co-authored papers not by single authored 
papers.  
 
4.4.2 Collaboration Co-efficient (CC) 
  
Ajiferuke suggested a single measure to measure collaborative research and termed it as 
collaborative coefficient. The method is based on fractional productivity defined by Price 
and Beaver. The following formula denotes CC. The symbols used have been explained 
as under: 
 
k  
CC = 1− 
∑j =1 (1 j) f j N 
 
Where fj is the number of j authored papers; 
 
N is the total number of research papers published and k is the greatest number of authors 
per paper  
According to Ajiferuke, CC tends to zero as single authored papers dominate and to 1-
1/j as j-authored papers dominate. This implies that higher the value of CC, higher the 
  
probability of papers with multi or mega authors. Here multi authors imply papers with 3 
or 4 authors and mega authors with more than 4 authors. However, inclusion of authors 
as multi or mega can be changed according to data to be analyzed. 
 
The average value of collaboration coefficient for spintronics is 0.65. A glance at table 4 
indicates that the year 2000, 2003, 2007, 2010 and 2012 are more than average values of 
CC. The value of collaboration coefficient is showing increasing and decreasing trend in 
the two blocks year periods.  However, the highest value of collaboration coefficient was 
0.69 in 2000, because it has no single author papers.   
 
 
 
 
 
 
4.5 Highly productive countries 
 
Table 5 Highly productive countries in Spintronics 
 
Rank Country TP (%) TC %  CPP RCI PEI 
1 USA 1506 (24.31%) 64479 (47.95%) 42.81 1.97 197.25 
2 China 1425 (23 %) 16264(12.10%) 11.41 0.53 52.82 
3 Germany 759 (12.25%) 17585 (13.08%) 23.17 1.07 106.74 
4 Japan 657 (10.61%) 16063 (11.95%) 24.45 1.13 112.64 
5 France 408 (6.59%) 10514 (7.82%) 25.77 1.19 3093.50 
6 India 345 (5.57%) 3842(2.86%) 11.14 0.51 46.50 
7 UK 293 (4.73%) 7151 (5.32%) 24.41 1.12 112.44 
8 South Korea 248 (4%) 3071 (2.28%)  12.38 0.57 57.05 
9 Italy 216 (3.49%) 4587 (3.41%) 21.24 0.98 97.84 
10 Russia 214 (3.45%) 3456 (2.57%) 16.15 0.74 74.70 
11 Spain 202 (3.26%) 4371 (3.25%) 21.64 1.00 99.69 
12 Sweden 179 (2.89%) 2974 (2.21%) 16.64 0.77 76.54 
13 Poland 168 (2.71%) 2202 (1.64%) 13.11 0.60 60.39 
14 Taiwan 154 (2.49%) 1580 (1.18%) 10.26 0.47 47.27 
15 Netherlands 145(2.34%) 8709 (6.48%) 60.06 2.77 276.71 
16 Canada 145 (2.34%) 2481 (1.85%) 17.11 0.79 78.83 
17 Brazil 144 (2.32%) 1210 (0.90%) 8.40 0.39 38.71 
18 Singapore 138 (2.23%) 1524 (1.13%) 11.04 0.51 50.88 
19 Switzerland 129 (2.08%) 3469 (2.58%) 26.89 1.24 123.89 
20 Australia 91 (24.31%) 1345 (1%) 14.78 0.68 68.09 
TP – Total Publications TC – Total Citations CPP – Citations per Publication 
 
Table 3 presents distribution of publications and citations of highly productive countries 
with more than 90 publications. In all, there were 87 countries involved in spintronics, 
which published at least one publication.  
 
  
USA is the highly productive country with 1506 (24.31%) publications, 64479 (47.95%) 
citations and 42.81 citations per publication followed by China with 1425 (23%) 
publications, 16264 (12.10%) citations and 11.41 citations per publication, Germany with 
759 (12.25%) publications, 17585 (13.08%) citations and 23.17 citations per publication, 
Japan with 657 (10.61%) publications, 16063 (11.95%) citations and 24.45 citations per 
publications, France with 408 (6.59%) publications, 10514 (7.82%) citations and 25.77 
citations per publication and India with 345 (5.57%) publications, 3842 (2.86%) citations 
and 11.14 citations per publication.  
 
The citation per publication is one of the important indicators to know the quality of 
publications. Netherlands had the highest (60.06) citations per publication followed by 
USA with 42.81 citations per publication, Switzerland with 26.89 citations per 
publication, France with 25.77 citations per publication, Japan with 24.45 citations per 
publication, UK with 24.41 citations per publication and Germany with 23.17 citations 
per publications.   
 
The relative citation impact (RCI) of top 20 most countries varied from 0.39 to 2.77 and 
the average value of RCI was 0.95. Nine countries have scored higher value of RCI than 
the average value of all 20 countries. In terms of RCI, the first rank was occupied by 
Netherland with relative citation impact of 2.77, followed by USA (1.97), Switzerland 
(1.24), France (1.19), Japan (1.13), UK (1.12), Germany (1.07), Spain (1) and Italy 
(0.98). 
   
4.5.1 Publication Efficiency Index  
 
Publication Efficiency Index was used by Guan and Ma (2007) in their studies as a 
measure of research quality. It indicates whether the impact of publications in a country 
in a research field is compatible with the research efforts. The value of PEI > 100 for a 
country indicates that the impact of publications is more than the research effort devoted 
to it for that particular country and vice versa. The PEI for top 20 countries is shown in 
table 5. 
 
             TNCi /TNCt 
PEI = ---------------------  
             TNPi /TNPt 
 
Where, 
   
TNCi – denotes the total number of citations of country i 
TNCt - denotes the total number of citations of all countries  
TNPi - denotes the total number of papers of country i 
TNPt - denotes the total number of papers of all countries  
 
France had the highest Publication Efficiency Index (3093.50%) followed by Netherlands 
with (276.71%), USA with (197.25%), Switzerland with (123.89%), Japan with 
(112.64%), UK with (112.44%), Germany with (106.74%), Spain with (99.69%), Italy 
  
with (97.84%), and Canada with (78.83%). The PEI indicates that in general the impact 
of research in Asian countries is very weak despite their devoted research efforts as 
compared to Europe and American countries. Asian publications have not received 
enough citations in comparison to their large number of publications. Therefore, it is 
suggested that the Asian countries have to make efforts to publish their publications in 
high impact factor journals.  
 
4.6 Highly prolific authors  
Table 7 Highly prolific authors 
Rank Author Total 
publications 
(%) 
Total citations 
(%) 
Citation 
per 
publication 
1 Farbian, J 52 (0.84%) 5853 (4.35%) 112.56 
2 Wang, J 51 (0.82%) 643 (0.48%) 12.61 
3 Sanvito, J 43 (0.69%) 1902 (1.41%) 44.23 
4 Saitoh, E 43 (0.69%) 1895 (1.40%) 44.07 
5 Wu, M W 42 (0.68%) 824 (0.61%) 19.62 
6 Sato, K 42 (0.68%)  1915 (1.42%) 45.60 
7 Katayama-
Yoshida, H 
41 (0.66%) 1908 (1.42%) 46.54 
8 Zutic, I 40 (0.65%) 5815 (4.32%) 145.38 
9 Yao, K L 34 (0.55%) 220 (0.16%) 6.47 
10 Onho, H 33 (0.53%) 1893 (1.41%) 57.36 
11 Wang, G 32 (0.52%) 557 (0.41%) 17.41 
12 Felser, C 32 (0.52%) 802 (0.60%) 25.06 
13 Wang, K L 31 (0.50%) 547 (0.41%) 17.65 
14 Pearton, S J 31 (0.50%) 1734 (1.29%) 55.94 
15 Ando, K 31 (0.50%) 1213 (0.90%) 39.13 
16 Liu, Y 30 (0.48%) 180 (0.13%) 6.00 
 
Table 7 presents rank list of authors who have contributed more than 30 articles are taken 
into account to avoid a long list. It reveals that Farbian, J is the most productive author 
contributing 52 (0.84%) publications and 5853 (4.35%) citations with 112.56 citations 
per publication followed by Wang, J with 51 (0.82%) publications and 643 (0.48%) 
citations with 12.61 citations per publication, Sanvito, J with 43 (0.69%) publications and 
1902 (1.41%) citations with 44.23 citations per publication, Saitoh, E with 43 (0.69%) 
publications and 1895 (1.40%) citations with 44.07 citations per publication and Wu, M 
W with 42 (0.68%) publications and 824 (0.61%) citations with 19.62 citations per 
publication.  
 
4.7 Highly productive institutions 
 
Table 8 Highly productive institutions 
 
Rank Affiliations Country No. of 
publications 
Total 
citations 
CPP 
  
1 Centre National De La Recherche 
Scientifique 
France 335 9637 28.77 
2 Chinese Academy of Sciences China 326 5375 16.49 
3 United States Department of 
Energy DOE 
USA 246 13039 53.00 
4 University of California System USA 243 20185 83.07 
5 Japan Science Technology 
Agency JST 
Japan 173 6177 35.71 
6 Tohoku University Japan 172 6398 37.20 
7 Russian Academy of Sciences Russia 148 2743 18.53 
8 University of Science Technology 
China 
China 127 2052 16.16 
9 University of Tokyo Japan 110 3585 32.59 
10 Osaka University Japan 109 3066 28.13 
11 Polish Academy of Science Poland 104 1107 10.64 
12 Nanjing University China 103 747 7.25 
13 National University of Singapore Singapore 100 1032 10.32 
 
The Scientometric profile of 13 (≥100 publications) organizations is given in table 8. 
Table 8 shows the institutes that have contributed 100 or more publications on 
spintronics. The Scientometric profile of top 13 most productive institutions have 
published from 100 to 335 publications and together contributed 37.06% (2296 
publications) share in the cumulative world publications output in spintronics during 
2000-2014. Among institutions, the highly productive institutes were: Centre National De 
La Recherche Scientifique, France with 335 (5.41%) publications and 9637 (7.17%) 
citations with 28.77 citations per publication, Chinese Academy of Sciences, China with 
326 (5.26%) publications and 5375 (4%) citations with 16.49 citations per publication, 
United States Department of Energy DOE, USA with 246 (3.97%) publications and 
13039 (9.70%) citations with 53 citations per publication, University of California 
System, USA with 243 (3.92%) publications and 20185 (15.01%) citations with 83.07 
citations per publication, Japan Science Technology Agency JST, Japan with 173 
(2.79%) publications and 6177 (4.59%) citations with 35.71 citations per publication, 
Tohoku University, Japan with 172 (2.78%) publications and 6398 (4.76%) citations with 
37.20 citations per publication and Russian Academy of Sciences, Russia with 148 
(2.39%) publications and 2743 (2.04%) citations with 18.53 citations per publication.   
 
4.8 Preference of journals for publications 
 
                                          Table 9 Source title of publications 
Rank Source title Country No. of 
publications 
No. of 
citations 
CPP H 
Index 
1 Physical Review B USA 869 15985 18.39 61 
2 Journal of Applied 
Physics  
USA 404 8196 20.29 31 
3 Applied Physics Letters USA 402 6528 16.24 41 
4 Physical Review Letter USA 277 11287 40.75 52 
  
5 Journal of Magnetism 
and Magnetic Materials  
Netherlands 199 1813 9.11 20 
6 Journal of Physics 
Condensed Matter 
UK 171 2090 12.22 23 
7 IEEE Transaction on 
Magnetics  
USA 109 634 5.82 12 
8 Physica E Low 
Dimensional Systems 
Nanostructures 
Netherlands 105 584 5.56 11 
9 Physica B Condensed 
Matter 
Netherlands 101 536 5.31 12 
10 Solid state 
communications 
UK 96 1251 13.03 15 
   CPP – Citation per publications 
 
Table 9 gives the leading journals each with country, number of publications, number of 
citations, citation per publications and H index.  The scientific literature on spintronics is 
spread over 176 different Web of Science source journals. The leading journals preferred 
by the scientists are:  Physical Review B, USA with 869 (14.03%) publications, 15985 
(11.89%) citations and 18.39 citations per publication followed by Journal of Applied 
Physics, USA with 404 (6.52%) publications, 8196 (6.09%) citations and 20.29 citations 
per publication, Applied Physics Letters, USA with 404 (6.52%) publications, 8196 
(6.09%) citations and 20.29 citations per publication, Physical Review Letter, USA with 
277 (4.47%) publications, 11287 (8.39%) citations and 40.75 citations per publication 
and Journal of Magnetism and Magnetic Materials, Netherlands with 199 (3.21%) 
publications, 1813 (1.35%) citations and 9.11 citations per publication.       
 
4.9 High productivity subject areas  
 
Table 10 High productivity subject areas 
Rank Subject No. of articles 
(%) 
Total citations Citation per 
publication 
1 Physics 5023 (81.08%) 96388 (71.68%) 19.19 
2 Astronomy and 
Astrophysics 
1664 (26.86%) 33867 (25.19%) 20.35 
3 Instruments 
Instrumentation 
1021 (16.48%) 38337 (28.51%) 37.55 
4 Nuclear Science 
Technology 
986 (15.92%) 27285 (20.29%) 27.67 
5 Spectroscopy 338 (5.46%) 5015 (3.73%) 14.24 
6 Science Technology 95 (1.53%) 549 (0.41%) 5.78 
7 Engineering  85 (1.37%) 471 (0.35%) 5.54 
8 Educational Research 63 (1.02%) 560 (0.42%) 8.89 
9 Chemistry 31 (0.50%) 313 (0.23%) 10.10 
10 History Philosophy of 
Science 
31 (0.50%) 148 (0.11%) 4.77 
  
 
Table 10 provide subject wise distribution of publications and citations on spintronics. 
Physics accounts for the largest share of 5023 (81.08%) publications from the total 
worldwide output on spintronics, which received 96388 (71.68%) citations with 19.19 
citations per publication followed by Astronomy astrophysics with 1664 (26.86%) 
publications and 33867 (25.19%) citations with 20.35 citations per publication 
Instruments instrumentation with 1021 (16.48%) publications and 38337 (28.51%) 
citations with 37.55 citations per publication, Nuclear science technology with 986 
(15.92%) publications and 27285 (20.29%) citations with 27.67 citations per publication 
and Spectroscopy with 338 (5.46%) publications and 5015 (3.73%) citations with 14.24 
citations per publication.  
 
 
 
4.10 Language wise Distribution of Publications 
 
Publications on spintronics are spread over 6 languages. The most predominant language 
used for communication was English with 98.93% shares of publications and the 
remaining languages are very less (1.07%) share of publications such as Chinese, 
Japanese, Ukrainian, Spanish and Polish. Language wise distribution of publications on 
spintronics is given in table 11.   
 
     Table 11 Language wise distribution of publications 
 
Language No. of Publications (%) Total Citations (%) 
English 6129 (98.93 %) 134281 (99.86 %) 
Chinese 60 (0.97 %) 182 (0.14 %) 
Japanese 3 (0.05 %) 3 (0 %) 
Ukrainian 1 (0.02 %) 1 (0 %) 
Spanish 1 (0.02 %) 0 
Polish 1 (0.02 %) 0 
 
 
4.11 Highly cited publications in spintronics (≥2000 citations) 
 
The most highly cited 10 spintronics publications (which have got at least 900 citations) 
during the period of study are listed in table 8. The number of citations does not 
necessarily indicate the quality of publication, but it is a measure of its impact in this 
field. The most frequently cited one was “Wolf, S A et al. Spintronics: A spin-based 
electronics vision for the future, Science, 2001, 294 (5546): 1488-1495” with 5829 
citations. Out of 10 highly cited publications all are journal articles. Out of 10, single 
country publications had more average citations per publications when compared to 
collaborative publications.  
 
Table 12 Highly cited publications 
Rank Bibliographic details Times Document Country Authors 
  
cited type in by-
line 
1 Wolf, S A et al. Spintronics: A spin-based 
electronics vision for the future. Science. 
(2001). Vol. 294 (5546): p. 1488-1495 
5829 Article USA 8 
2 Zutic, I et al. Spintronics: Fundamentals and 
applications. Review of modern physics. 
(2004). Vol. 76 (2): p. 323-410 
4541 Article USA and 
Austria 
3 
3 Ozgur, U et al. A comprehensive review of 
ZnO materials and devices. Journal of applied 
physics. (2005). Vol. 98 (4) 
4310 Article Turkey 9 
4 Son, Young-Woo et al. Half-metallic 
graphene Nano ribbons. Nature. (2006). Vol. 
444 (7117): p. 347-349 
1844 Article USA 3 
5 
 
Ohno, H et al. Electric-field control of 
ferromagnetism. Nature. (2000). Vol. 408 
(6815): p. 944-946 
1124 Article Japan and 
Poland 
8 
6 Chen, Y. L et al. Experimental Realization of 
a Three-Dimensional Topological Insulator, 
Bi2Te3. Science. (2009). Vol. 325 (5937): p. 
178-181 
1073 Article USA and 
China 
14 
7 Sinova, J et al. Universal intrinsic spin Hall 
effect. Physical review letters. (2004). Vol. 92 
(12) 
1064 Article USA and 
Czech 
Republic 
6 
8 Emtsev, Konstantin V et al. Towards wafer-
size graphene layers by atmospheric pressure 
graphitization of silicon carbide. Nature 
materials. (2009). Vol. 8 (3): p. 293-297 
998 Article Germany 
and USA 
16 
9 Tombros, Nikolaos et al. Electronic spin 
transport and spin precession in single 
graphene layers at room temperature. Nature. 
(2007). Vol. 448 (7153): p. 571-574 
997 Article Netherlan
ds 
5 
10 Catalan, Gustau and Scott, James F. Physics 
and Applications of Bismuth Ferrite. 
Advanced materials. (2009). Vol. 21 (24): p. 
2463-2485 
989 Article UK 2 
 
5 Conclusions    
 
 
Spintronics is a very predominant role in increasing data processing speeds, larger 
integration densities and non-volatility make in device applications and development. 
The present study attempted to highlight the growth and development of research 
publication on spintronics. A total of 6195 publications were published on spintronics 
during 2000-2014 and these publications received 134467 citations. The highest growth 
rate 230.09% was in 2001. The trend value has been increased from 90 in 2002 to 1671 in 
  
2024. An exponential growth of publications was observed in this study. Out of 6195 
publications, maximum of 2660 (42.94%) publications have been contributed by mega 
authors, followed by multi authors with 2151 (34.72%) publications. The value of co 
authorship index was increasing and decreasing trend in the study periods. The highest 
value of collaboration coefficient was 0.69 in 2000. USA is the highly productive country 
with 1506 (24.31%) publications, 64479 (47.95%) citations followed by China with 1425 
(23%) publications, 16264 (12.10%) citations and Germany with 759 (12.25%) 
publications, 17585 (13.08%) citations. The average value of relative citation impact 
(RCI) was 0.95. France had the highest publication efficiency index (3093.50%) followed 
by Netherlands with (276.71%) and USA with (197.25%). Centre National De La 
Recherche Scientifique, France had highly productive institutes with 335 (5.41%) 
publications and 9637 (7.17%) citations followed by Chinese Academy of Sciences, 
China with 326 (5.26%) publications and 5375 (4%) citations.   
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